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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards on 19 July 1989, after the draft 
finalized by the Industrial Trucks Sectional Committee had been approved by the Transport Engineering 
Division Council. 

The term 'truck' used in this standard is intended to mean order picking trucks. 

In the preparation of this standard, assistance has been derived from JIS D 6014-1982 'Order picking 
trucks — Stability and stability test', issued by the Japanese Standards Association. 
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Indian Standard 



ORDER PICKING TRUCKS — STABILITY 
AND STABILITY TESTS 



1 SCOPE 

1.1 This standard specifies the stability and stability 
tests for order picking trucks with no external 
restraint, of up to and including 5 tonne rated 
capacity. 

2 REFERENCES 

The following Indian Standard is a necessary adjunct 
to this standard: 



IS 4660 : 1977 Glossary of terms relating 
powered industrial trucks 



to 



3 TERMINOLOGY 

For the purpose of this standard, the terms and 
definitions given in IS 4660 : 1977 shall apply. 

4 STABILITY 

4.1 The stability shall be verified for the longitudinal 
and lateral directions according to the operating 
conditions ( at the maximum and restricted speed 
and at standstill ) by Tests 1 to 5 ( see Table I ), 
specified in 5.1 by means of tilting test platform. 

4.2 The truck shall be tested in the normal opera- 
tional condition, with a weight equivalent to the 
operator ( 90 kg ) fixed, so that its centre of gravity 
is in the plan of symmetry of the chassis and at a 
height of 1 000 mm above the footplate. 

4.3 The truck shall be placed on the platform in 
location as indicated in Table 1, and the platform 
shall be tilted to the specified slope. The truck is 
considered to have the required stability, if it does 
not overturn. 

4.4 In the test for lateral stability, it is permissible 
for one of the front wheels to lose contact with the 
platform and, in the case of three-wheeled trucks, 
for the outer edge of the chassis to come into contact 
with the tilting test platform without overturning. 

5 TESTS 

5.1 Kind of Tests 

The kind of tests (see Table 1 ) shall be as follows: 

Test 1 

The truck in the standard loaded condition shall be 
placed on the tilting test platform, set horizontally 
in such a position that its outer rigger wheel axle is 
parallel to the tilt axis of the platform, and the 



platform shall be tilted to the specified slope. The 
test shall be carried out for the maximum fork 
heights at the maximum speed, restricted speed and 
at standstill conditions. Before tilting the platform, 
the tilt of the masts shall be corrected so that the 
load is vertically up (see Fig. 2 and 7 to 9 ). 

Test 2 

The truck in the standard loaded condition shall be 
placed on the tilting test platform, set horizontally 
in such a position that its driving ( steering ) wheel 
axle is parallel to the out rigger wheel axle, and the 
platform shall be tilted to the specified slope. The 
test shall be carried out for the maximum fork 
height at the maximum speed, restricted speed and 
at standstill condition. Before tilting the platform, 
the tilt of the masts shall be corrected so that the 
load is vertically up ( see Fig. 3 and 10 to 12 ). 

Test 3 

The truck in the standard unloaded condition 
shall be tested in the same manner as in Test 2 
(see Fig. 4 and 10 to 12). 

Test 4 

The truck in the standard loaded condition shall be 
placed on the test platform, set horizontally so that 
the line M-N shall be parallel to the tilt axis of the 
platform, which shall be tilted to the specified slope. 
The test shall be carried out for the maximum fork 
heights at the maximum speed, restricted speed and 
at standstill conditions. In the case, where the truck 
is restricted for steering, the related speed ( reduced 
speed or zero) shall be applied (see Fig. 5 and 
13 to 20). 

Test5 

The truck in the standard unloaded condition shall 
be tested in the same manner as in Test 4 ( see Fig. 6 
and 13 to 20). 

5.2 Test Conditions 

The test conditions shall be as follows: 

a) The lest load Q shall have a mass equal to 
the maximum load and shall be the homoge- 
neous cube, of which dimensions are equal to 
twice the load standard centre distance D 
(see Fig. 1 ). 

b) The centre of gravity of the test load shall be 
located at a height equal to the standard load 
centre above the upside of the fork arms and 
in the vertical plane of symmetry of the 
masts (see Fig. 1 ). 
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c) The test load shall be fixed on the fork arms 
so that the correct load centre is maintained 
during the testing. 

d) The truck shall be immobilized by the 
braking device. If the immobilization is not 
sufficient, it may be achieved by wedging the 
wheels against the truck frame or applying 
chocks or blocks to the tyres. Their height 
shall be 25 mm Min and 50 mm Max and 
shall not exceed 10 percent of the wheel 
diameter. 



e) The coefficient of friction of the tilting plat- 
form surface may be increased, if necessary, 
by an appropriate friction increasing material. 

f ) When the truck is tied by means of ropes to 
prevent total overturning, lashing shall not be 
tightened until the truck commences over 
turning, 

g) For Tests 2 to 5 {see Table i ), inclination 
of the masts or fork arms shall be in most 
unfavourable condition to stability. 



Test No. 



Stability 



Operation conditions 



Load 



Fork height 



Tilting platform 
slope ( % ) 



Location of the 
truck on the 
tilting platform 



Stacking 



Loaded 



Maximum lift height at 
maximum speed 

Maximum lift height at 
restricted speed 

Maximum lift height at 
standstill 



4 + 1-24 V 




FIG. 2 
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FIG. 9 



Table 1 Order Picking Truck 

[ Clauses 4.1, 4.3, 5.1 and 5.2 (g ) ] 



Longitudinal 



Travelling 



Loaded 



Maximum lift height at 
maximum speed 

Maximum lift height at 
restricted speed 

Maximum lift height at 
standstill 



8 + 1*24 V 
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FIG. 3 



Travelling 



Unloaded 



Maximum lift height at 
maximum speed 

Maximum lift height at 
restricted speed 

Maximum lift height at 
standstill 
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FIG. 10 




8 + 1*24 V 



300 mm 
lift 



+ 1*24 V 



Lateral 



Stacking 



Loaded 



Maximum lift height at 
maximum speed 

Maximum lift height at 
restricted speed 

Maximum lift height at 
standstill 



6+ 1*24 V 



Travelling 



Unloaded 



Maximum lift height at 
maximum speed 

Maximum lift height at 
restricted speed 

Maximum 1 ift height at 
standstill 



6 + 2*48 V 




FIG. 4 
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V : Speed of truck ( km/h ) -Sf — Y : Axis of tilt of platform 

G : Gradability of truck specified by the manufacturer ( % ) 



A — B : Longitudinal centre line of truck 
M~N : Axis of lateral stability of truck 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the 
producer. Standard marked products are also continuously checked by BIS for conformity 
to that standard as a further safeguard. Details of conditions under which a licence for the 
use of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act y 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in the 
course of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director ( Publications), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of 
the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 
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